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J»P*b... Patent Laid-Open Publication No. Beisei 9-6205 

[TITLE OF THE :kve::t:CNJ 
RES IN- ENCAPSULATED SEMI = ON DUCT 03 CIVIIE 

;claik= • 

-■ A resir.-encapsulated semiccr.dut-.cr device usi.-.s 
a lead frame which is shaped i- acccrdar.ee with a twe-step 
etching process to a body wherein a thickness cf ir-.er 
laacs is less than that cf the lead frame clank, 
comprising: 

i-r.er leads havir.g the thickness les S cf ... e 

lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing a cciumn-shaped 
oor.figuraticr. which is adapted tc be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 



s»iso v: 



1 



surfaces incl-dina a f;- S t <=..----.-o 

1 s ---<=-e, a second su::a:e, 

third surface and a fourth surface, the first surface ce: 
ushed with one surface of a remaining poiticr. 
ead having the sane chirk.-.ess with the 
blank while being opposed to the second surface, ar.d « 
of the third and fourth surfaces having a concave sha; 
depressed toward the inside of the inner lead. 



2. A resin-encaosulazed se-'^nripr-.. , 

a lead frame which is shaoed in ac Cc ^ £ ^p 

ercr.ir.g process :o a boc'v w-p-o - n - • 

leads is less -ha** ---^ - * 

~'* c ~ w ~ ^ ead irame blank, 

comprising: 

i.-.ner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section, and having fo , r s , rfaces inc2 , dlng £ , ;rj 
surface, a second surface, a third surfac* a-~ * 
surface, the first surface bein, flushed with cr.e surtace 
= - a regaining portion of the i -r.tr lead having the same 
thickness with the lead frame blank, while being c ?P = se= t: 
-be secsnd surface, and each cf the tntrd and fcurth 
surfaces having a concave shape depressed toward the inside 
cf the inner lead. 



2. The resin-encapsulated semicond; 



c_a 



tr device as 

:e= in claims 1 or 2, wherein a semiconductor chip is 
received inward of the inner leads, and electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respective!,. 

<• The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
end the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not .have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



The resin-encapsulated semiconductor device 



as 
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clawed in claims 1 or 2, wherei, the se ,i co , a , c , cr _ = ; 

-'astened by means of insulating adhesive to the sec. 

surfaces of the inner leads on cne surface thereof =- 

-he electrodes are located, end the electees =f -- 
semiconductor chip are electrically .connected to : ;, e :;rs 
surfaces of the inner leads through wires, respectively. " 

- The resin-encapsulated semiconductor device as 

C:aineS ' in Clii ™ 1 ° r 2 ' ""..-.in the semiconductor chio is 
Watered :o the second surfaces of sh . lnrer :5£= . s fey ^ 

tnerebv to be electrically connected to the inner leads. 

OS-AILED DESCRIPTION Or THE INVENTION J 

[FIELD OF THE INVENTION) 

The present invention relates to a . es s r . 
encapsulated semiconductor devrce capable of meeting the 
requirement for an increase in sh- ^ ^ 

-solving problems w hich are caused dn 8Sseciation ^ 
Position shift and coplanarity of an outer lead. 

[DESCRIPTION OF THE PRIOR ART) 

FIG. 15 (a, shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 15 U having a 
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T s »*<*™ c-p >»o , 0t , :6i t ,. r . on . 0J:er _ s .... 

" " eU '-~"i-y connected :e :he as£=;U:e . 

^er : 9s:s , 5: , ;oimed _ ' 

~ r .rc-s 

Si.-,; ,i.- ss :520 ; „ . v 

iip * " s -™-- -™ «. Mi ;:; 

»,t=cr.du=t=r chip a*. «ntf , u<0 

««, .,-.«-.: ,„.,„. ,., s eesttts . Mat , - ., ;s , s 
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facfjred by er.capsulari.-.s f-» se -.- 

se --=onc-jctor chip :~20 

= -* =-e bonding pads i5 2: of 

ssr.. w cr.di;c::r chip 1520. 

r:3. 15 ; 'b) shows the con'-— o- 

" °" c - « n-.oroia.ver lead 

rrar.e -sec as a.-, asse.-nblv r.e.T»e-»- ~* -v> a 

. ml... „. .re resir.-encaps.iated 

*5a. such a lead frame 

M " ta ** CM? - "» »««• 1511 =o be'eleciricallv 

connected to th. ..^conductor ch , p _ ^ ^ ^ 

which is .„,.,.-„! , i:h irMr ;eaas jb<) ^ ^ ^ 

electrically connected to the ., 

tne associated circuits. This 

ele» inches da„ oar, 151, s.rvin, as . dam ^ 
encapsulate, the semiconductor chip wit , t , e rasi „. , 
««-. 1515 servin, [0 supDort the ^ ^ ^ 
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Such s :ead frame is formed from a hic^v 

- - — — i vr re: = _ 

such as a cobalt, <2 alloy (a c 2 \ SL-Te alley:, ==== . er . ca ... 
alloy by a pressing working process or ar. etchi.-.c =r = = ss- 

:5jbj(D } is . cr o„. It: . isrii: viaw . £ . £r £ . ; __ _ 

lir.e T-.-F2 of r: G . 15(b) (<) . 

r.ece.-.tiy, there has been growing demand f = r -..-.e 
mir.iaturiraticr. and reduction in thickness of resir- 
er.capsuia-.ed semiconductor device employing lead fra.es 
like the lead frame (plastic lead frame package) and the 
increase cf the number of terminals of res:- — -*- 

semiconductor oackaoe as p • p 

■ - e cS e-e-.ronic apparatuses are 

miniaruritec progressively and -.he decree of the 
integration cf semiconductor devtce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package -TPs! and thin quad flat 
packages ( 7QF?s, have each a greatly increased number of 
pins. 

Lead frames having inner leads arranged at small 
Pirches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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pin. .r. fbriccd by .,*;.„<,- . tia ,„ , 

ord,r ° ! °- 25 - ■•• •«•••*•••» ? »cs, .... a 

working. 

The etching process for fcr.r.i.-.g a : e£= - 
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inner leads uili be ie£ = ribed her£ir£ , t£r 
reference to FIG. First, . = ==?er ^ ^ ^ 

=nin sheet of a thickness on the order of C.25 ... -..1 

frSme biSnk i<10 ' is ci ""«« Perfectly , r:3 . 1<{a1) . 

£ Photoresist, such as a water-.- * -- co 

e -*setn cnotcresist 

containing potassium cichrt-at* »« s 

-- = Sensitive ace.-.:, is 

spread in photoresist fil-.s 'is- 

-.e. .he -a; or surfaces of 
-he thin film as shown in FIG. 14 ; = . 

Then, the photoresist fil. T c P *-^ e ^ 

c.e exposed, tr.rcugh a 

-ask of a predetermined oat-*-- i .• 

.= , _o lignt emitted by a 

high-pressure mercurv la.r.o, ar~- --- e - 

e.._ ...e .h.n sneet is immersed 

i- a developer for deveiccrre-- 

• ~° -°rm a patterned 

photoresist film :< 30 as shown m riG. 14 (c) . Then , the 

Chia Sh6et iS SUb3eCted ' -< be. to a hardening 

Process, a washing process and such, and then an etchant 
containing ferric chloride as a principal component is 
sprayed against the thin sheet 1C10 to etch through 
portions of the thin sheet K i0 not coated with the 
patterned photoresist films 2020 so that inner leads of 
Predetermined sizes and shapes are formed as shown in FIG . 
14 (d) . 
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"hen, the patterned resist a^e 

s a - e -er.cvec, 
patterned thin sheet 2410 - s ,. ashe , - 

-s .asaec,:: ccr.piete a 

:';" 6 h£Vin? inM * of desired shapes as she,, J 

l-e:. Predetermined areas zi the 

— = ...e t r. 'j 3 

t cr.T.ec by t -e e-,-s-r-„ „ 

y — e e.cn.ng process ar<> s- "v«- -• 

oetnc ,-eshec and dried. an adhesive oolvi.— .... . 

- inner leads for fi xation , ^.^J^ 

When the Pad depressed. ... - 

-=r,n ? process, the etcher, etches the thin sheet , n b ~- 

"""^ ^ =hi — - — ns Pe^,j: 

- --e thinness, which U.its the .iniat.ritation of inner 

- Pitches cf ie ad cranes. Since the thin sheet 
e--c-.ee fro, doth the m aj or surfaces as shown la riG 
-in 5 the etching process, it is said, when the iead f ,, e 
-s a line-anb-space shape , sh . ? tfc . 

intervals between the lines a-e 

— .he ranee of 50 to 10C% 
-<- "" e --"=^.ss « t h. thl8 rrom ylewpoint o( 

—in, .... ou: . r le . d , aving a sufficiMt k 

generally, the thickness of t^e -hin 

^..e .hin sheet must be ab out 

0-125 mm or a bov#» p„ r . k . 

rur.he.-r.ore. the width of the inne r 

«« oo„ di „ 9 . B , en the „ eMn9 proc , s> „ niu „ Mt#d <b 

•M. M i. e„ p! o y ,o lB . leaa trw< , tMn 

05 . SJM!J :Mckne „ la ^ o ^ o ^ ^ 
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fir.e rips thereof are arranged at a pitch of about * 
nr.7 

However, recent rr.i.-.iet ute resir.-e-- = ~s-- " - ■ 
ser.iccnductor package requires inner leads arranges 
?itches in the range cf C.12 :: : . 1 5 far sr.aller tr 

C.lfi Ahen a lead fra.r.e is fabricated by process.. 

thin sheet of a reduced thickness, the strength cf t 
outer leads of such a lead frar.e is not large enough 
withstand external forces that -ay be applied thereto 
the subsequent processes including an asser-ling proce: 
and a chip mounting process. .-.ccrrci.-.giy, there is a lijr: 
to the reducticn of the thickness cf the thin sheet : 
enable the fabrication of a minute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to overcoir. 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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unsatisfactory, the inner leads cannot be formed ;, , 
flat-ess- and a dimensional accuracy required to cle.-r.r 
lead frame accurately ; 0: bc , =lr? £nd ^ 
placemaking process must be :e:, 5 :e= twice , £ ,-, = 
Seating process intricate. :-. is alsc ?? 
repeat a peacemaking process twice wh . a , h . thickness 
the portions of -.he thin sheet corresponding to the inner 
leads is reduced by half etching before subjecting the thin 
sheet to an etching process f=_- forming. the lead frame.' 
which also makes the lead frame fabricating p_- = C8 ss 
ir.tricate. Thus, this previously proposed etching method 
has not vet been azpliec to practical lead frame 
fabricating processes. 

:SrJ3J£ " TO 3£ SOLVED =v 7H r :NV r NT:0NJ 

Or. the other hand, because a pitch among inner leads 
is made narrow 8S the number of terminals is increased, it 
is considered important to know whether a problem is caused 
or not in association with position shift or ecplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object of the present invention is to provide a 
resir.-encapsuiated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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and resolving problems which are caused in assoc; 
position shift and coplanarity c: a- outer lead. 

;XE.-..\'S TOR SOLVING THE SL'BJEC? .\'.-.77£ = S '• ' 
- Arccrci.-.g to one aspect c: -he pres*-- 

there is provided a resin-enracs.lated semiconduc: 
-sine a lead frame which is shaped "in acccrdar.: 
twe-s-.e? etching process to a body wherein a thi 
inner leads is less than that cf the lead fra- 
:C comprising: inner leads having -.he thickness less ■ 

si the lead frame blank; and terminal columns i: 
ttr.nected to the inner leads and having the same : 
with the lead frame blank, che ,er.-r.inal colu.-r.ns pc 
a column-shaped configuration whi =h is aoe?ted 
^5 electrically connected to an external circuit, the 
columns being disposed outside of the inner leac 
manner such that they are couple: to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion; 
made of solders, etc. and exposed to the outside b € 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and. having four surfaces including a 
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surface, a second surface, a third surface and a fc_ 
surface, -.he first surface being flushed wit.-, c.-.e sur-' 
of a rer..e.r.ing poitior. of tr.e inner lead havir.c the « 

thickness with the lead frame clack whi ■ c — «.-■ 

the sec:-; surface, and each cf the third a.-.d 
surfaces having a concave shape depressed reward t.-.e ins; 
cc the inner lead. 

According to another aspect of the present -invent ic 
there is provided a resin-encapsulated semiconductor cev: 
using a lead frame which is shaped in accordance with 
twe-step etching process to a body wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than th; 
cf the lead frame blank; and terminal columns integral! 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessir. 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina: 
columns being disposed outside 'of the inner leads in c 
manner such that they are coupled to the inner leads in a 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cross-section and -a ' 

surfaces including a first surface, a seccr.d surface, 
cr.ird surface and a fourth surface, the first surface ret: 
flushed with one surface of a rer.air.i.-.c ccrtic- -- 
inner lead having the same thickness with the lead fra.r 
blank while being opposed to the second surface, end ear 
of the third and fourth surfaces having a concave she? 
depressed toward the inside of the inner lead. 

According to another aspect of the present invention 
a ser.i conduct cr chip is received inward of the inner leads 
and electrodes (pads) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
does not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a _ rei-nf orcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the sen: conduct or 
chip is fastened to the second surfaces c: the inner leads 
oy bur.pc thereby u be electrically connected to tne inner 
leads. In the above descriptions, in the case tnat tne 
terminal columns have terminal portions which are arranced 
on top ends cf the terminal columns, with the terminal 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, it is not 
necessarily required for the terminal portions to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown in FIG. 12< = . • e 
required, it is possible to provide a ser.icor.cucccr c« 
in which no protli.?..-, art caused in associate: 
ptsition shift er ,d colplanarity cf the cuter leads. v :r 
particularly, the use of a multi -pinned lead ;-*-« share 
in a ^ inner that inner leads have a thickness le £ c : - g - 
that sf the lead frame blank by a two-step etching orccess. 
that is, the inner leads are arranged at a fine pLzzr., zar 
meet a demand for an increase in the pin .-.umber c: t-« 
semiconducccr oevice. Furthermore, by using the lead fra.T.e 
which is fabricated by a two-step etching process as will 
be described later with reference to FIG. 1, the second 
surface of each inner lead has copianarity, ar.d is 
excellent in wire-bonding property. : a addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplar.arity width upon wire bonding -process can be 
enlarged. 

{ EM30DI MENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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w i^h a first embodiment cf the present invention 
described hereinafter with reference to TIZs . 1 
FIG. 2(a) is a crcss-sec::c:.a; view -f tre 
encapsulated semiconductor device ecccrcinc tc 
embodiment of the present invention.. FIG. l:b) is a 
sectional view of an inner lead taken along the lir.i 
of . IG. 1(a), and FIG . 2(c) is a cress-sect icnal vie 
terminal column taken along the line 51-52 cf -FIG. 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device acccrdinc to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2;a). In F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip, 111 electrodes (pads), 120 wires, 230 a lead t 
122 inner leads, 13iAa a first surface, 131Ab a s 
surface, 131Ac a third surface, 232Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 135 a die pad, and • 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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UatS *' C " be -*~v see, 5,,, r - G - . 

se.,==,c-,=, c , chip ::o , s mourtei or :he _ / ; 

therec: which is b p^..- tc ..... 
thereof w , S re the elects ?£ , s; : \V [ 
..r.i«r. d ,. SS or chic no are arra.-.ceb.. ££c . ..^ ^ 

- :s e:ec::; :£l:y connected tc , he ..^ g 

- ir..,. r lead 121 chro.cn the w - ^ ^.J^ 
—tie, between the resin-ence ? sulate* 

=evi= 9 ICO of this embodime-- a-d a - » 

e " - c --° a ~ external c :. r c u : - s 

achieved bv 

-> = :.,e resir.-e.-,e=sulete= sec-— * 

"vice :c: via the terminal 5:r - ... 

• e£ cr. being mace 

= - £ semi -spherical solder, or. a - „, 

. . , ec circuit substrate. 

— e terminal portions 233A located on the top surfaces 
cr the terminal columns 133, respectivelv. -, -, e 
-si.-.-er,apsulated semiconductor bevice cf ,, e f ,_ 
— ec, of the present invent.cn, it i S RO? 
-.uired to provide a protective frame 2 90, end instead, a 
structure, as snewn in c-tq , , d 

-n whtcn no protective 

frame is used can be adopted. 

lead ggmm 130 used -„ tne semiconductor device 
200 according to the first embodiment is made of a « 21 

nicxel-iren alley. -hp-p'-. 

y. -ne.e.ore. the lead frame 130A which 

5 C ° ntOUr " ' h ~» »«• ><» and is shaped b y an 

etching process, is used as the lead frame 230. Ih . lead 
-'rame 230 has inner leads 231 which are shaped to have a 
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thickness less than chat of the terminal column* 132 
other portions. Dam bars 136 serve as a 
encapsulating the semico;>duc;cr chip no with * - os .- 
Mcrecver, although the lead frame 13CA wr.izr. ; S ?r ~; e££5 
by etching to have the contour as . show.-. ; - TIZ. ? .a : 
used ir. this embodiment, the lead frame is not : ; - ;:e - :: 
such a contour because portions except the inner leads 131 
and the terminal columns 133 are not necessary. -The iar.tr 
leads 131 have a thickness of <C Cm whereas the portions 
cf the lead frame 13C other than the- inner leads 131 have a 
thickness of C.15 mm which corresponds to the thickness cf 
the lead frame blank. The other portions cf the lead frame 
120 except the inner leads 131 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads 131 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
131Ab of the inner lead 131 has a Substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
131Ac and 131Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 

&»:&o vi is 
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occur in the inner leads 121 irrespective of whet.-.er t. 
■■"inner leads 131 is long or not. The inner leads havi.-.r : - 
contour, a: shown in FIG. 9 (a;, in which the tics of t- 
ir.r.er leads 121 are separated one fret ar.tt.-.er, a_- 
prepared ry the etching process, and the i.-.ner lescs er 
resin-encacsulated after mounting the semicor.ductcr chi 
therecn as will be described later.' However, where th 
inner leads 131 are long in their length and have , 
tendency fcr the generation c: twisting therein, it is 
impossible to fabricate the leao frame by etching to have 
the contour as shown m FIG. 5:a). Therefore, after 
etrhi.-.g -.he lead frame in a state where the tips of the 
inner leads are fixed to the connecting portion 1313 as 
shown in FIG. 9(c) - h . in - sr .„ dB .,. _ rft ^ 

the reinforcing tape 160 as shown in FIG. 9(c)(0), - he n. 
the connecting portions 1213 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG . 9(c) </n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 8. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (~:G. eta, 1 ). 

Then, the semiconductor chip ::c is mounted onto 
cie pad 115 such tr.et -.he surfaces of the semicc.-.d- — 
=hio 220 or. which the electrodes HI are arranged. * 
directed upward ITZC. 3(b)). 

Next, after the semiconductor chip 220 i S faster* 

onto the die Dad " ■» - » , 

pao — , ... e electrodes in c: - - - 

semiconductor chip 210 and the second surfaces 231Ab of th 

inner leads 132 are bonded with each other using wires II 
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Subsequently, encapsulation is carried our with the 
conventional re sin encapsulate 2<0. Thereafter, 
unnecessary portions of the lead frame 230 which are 
protruded from the resin encapsulate U0 are cut by a press 
to form terminal columns 133 and also the side surfaces 
1333 of the terminal columns 233 :riG. 8(d)). 

Then, the dam bars 235, the frame portions 237, etc. 
of the lead frame 130A as shown in.riG.-9 are removed. 
Next, the terminal portions 2 33A each made of the semi- 
spherical solder are arranged on the outer surface of each 
terminal column 233 to fabricate a resin-encapsulated 
semiconductor device (TIG. 6(e)). 

Thereafter, the protective frame 180 is arranged by 
»eans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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c: the terminal columns 133 are covered therebv r:z 
Sii)). At zh is time, the protective frame 1: C functions ; 
rei:;fcrce the semiconductor device. In ether ;;crcs, tr. 
crctective frame 1BC serves tr prevent moisture :r:: 
leaking ir.to a cap between the r~sir. encapsulat e ' and tr.e 
terminal co:*j,v.s cue to the fact that the sice surfaces r : 
the terminal columns are exposed tc the outside, wherecy a 
crack is r.ct formed in the semiconductor device arc the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate -hat it 
is not necessarily required to provide the protective frame 
IrC. Also, when such an encapsulating process by the resin 
is carried out using a cesirec meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect icnal views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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1140 second openings, 115C firs: concave pernors, lie 
second concave portions, 1 1~0 flat surfaces, end llrC ar 
etch-: ssi star.t layer. first, a water- soluble casein resist 
using potassium dichrorr.ate as a sensitive agent is rcated 
ever both surfaces of the lead fra.-r.e clan/. Hi: r.ade : : a 
4 2 1 nickel-iron alloy and having a thickness cf about 1.1: 
rrjr:. Using desired pattern plates, the resist f i I.ts are 
patterned to form resist patterns 112CA and 112C3 having 
first opening 1130 and second openings 1140, respectively 
iTIZ. 11(a)). 

The first opening 1130 is adapted to etch the lead 
frarr.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes of tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads- 111C, a topology generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a 48 3e 1 ferric chloride 
solution of a temperature of 57*C at a spray pressure of 
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of „„.. «„,,„ „ hj .. e ^ _ 

•--=.->.d Potto* serrate ha „ e , de „ h ^ c= _. res ^ r; _. = _ a 

= the thitkr.,,, »f -.he -e.d .,„ .. _ 

"it.-.taen both is-; K „ =; ., e . 

• i ^;-...- ! „u,:y etches <., :h , e .. h ... ~ = .„\"~" 

-t £s ,== :o 3i „ Jlttr .. 0 , s . y e::h ^ s ;_ ; ;;;; 

IU0 - •••>• --'"on rty i=: , 
b; „ k n:0 4re .^...^^ 4:=h ^ ss _ 

"•"* * SSSila *"- ** «• ti.. 

seccr.cary etching crocess as 

* . os .... ce cescribei later. The 

-"z- ::r.e taken for ere 

• c - c ~= secondary etchi.no 
processes is less than that «ak— - 

• a - — — - =«* cf etching of 

™ ' r5 ' C * Cf *~ -*--«=. bU.,» en 

profited ,-ith th. firs-. recesses ;: 5 o 

- es r e ve: y etched 

•= -he tir.t epeni.,, J:J0 ., e , :; _. e , y ^ ^ 

.-.«h-...Ut.»t hot-„.H we, (acioie ;yp , MR-WB6, Th. 

1!9 ° " " " "» "<> "» ". ..«.,„ 1J50 and ,„ 
cover the resist p,„er„ :;20A n , . 

Jt is net n.c.ss.ry :o coat tee .tch-r.sistent :. y .. 
"SO ever the entir . per ._ ion ef ^ ^ 

"-he resist pett.rn „ m . „„„.„„, „ a> pr . f . r . ed ^ 
the erch-r.sist.nt l. yer !!e0 be ^ ^ 
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pcrticr. of the surface forced with the first reces- 
and first opening 1130, as shewn TZZ. :i; C ), re:; 
•is difficult, to cost tr.e etch-resistar.t layer : 
the surface portion including the first recesses 
Althcuch the etch-resistant layer 1150 wax erplcyec : 
e.T.boci.T.e.-.t is an alkali-scluble wax, any suitacl 
resistant to the etching action cf the etchant soiuti: 
regaining somewhat soft during etching may be used, 
fcr fcr.T.ing the etch-resistant layer : ; 60 is net Iir.it 
the above-mer.ticr.ed wax. but -ay ba a wax cf a 'jv-se 
type. Since each first recess 11 = C etched by the = r 
etching process at the surface fcrmed with the pa 
adapted to ferns a desired shape cf the inner lead t: 
filled u? with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the mechar 
strength cf the lead frame clank for the second etc 
process, thereby enabling the second etching process t. 
conducted while keeping a high accuracy. it is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incre* 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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pcrticn of the surface forced with the first recess, 
and first opening 1130, as shown ir. FIG. 11(c), ret; 
is difficult to cott tr.e etch-reiib tant l^yer 1 1 r C : 
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the surface portion including the 
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Although the etch-resistant layer 1150 wax er.pl eye c : 
e.T.bodir^ent is an alkali-soluble wax, any suitarl 
resistant to the etching action of the etchant sciuti: 
regaining somewhat soft during etching rr.ay be used, 
for fcrrr.ing the etch-resistant layer 2180 is net li.r.it 
the above-mer.ticr.ed wax, but -ay be a wax of a JV-se 
type. Since each firs- recess 1 1 50 etched by the pr 
etching process at the surface fcrrr.ed with the pa 
adapted to fcrrr. a desired shape of the inner lead t: 
filled up with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the r.echa: 
strength of the lead frame blank for the second etc 
process, zhereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction of the thickness of z he lead frame blank in 
secondary etching process. Then, the lead frame blank 
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s-faces 131Aa of th. tips of the inner leads as sho,, : 
2. are flushed with one surfaces of remaining ?z:z:zr. 
of tne inner l 2 ads having the sar..e thici.r.ess wi-_;, -\. s 5£ 
fra.-.e while being opposed to the second surfaces :: :a= . 
the third and fourth surfaces are forced := ,ave . : ,, ;5V , 
shape which is depressed toward' the inside cf 
^ads. Where a semiconductor chip is mounted or. the se -=-, 
surfaces 13'Ab of the inner leads . by means of bumps for an 
electrical connection therebetween, as in a semiconductor 
-vice according t0 a third embedment as will be described 
hereinafter, an increased tolerance for the connection bv 
feasp. is obtained when the second surface 13 1Ab hes a 
concave sha P e depressed coward -.he inside of the lnatr 
lead. To this end, an etching method shown in r:G . 12 is 
adopted in this case. The etching method shown in FIG. 12 
is the same as chat of FIG. :: ia association with its 
primary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. H 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer 1160, thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross section of each i-.-.e- 
including its tip, formed in accordance with the e --.._ 
----nod or r;s. 12, ha, a concave shape cepressec :Wd:: 
inside of the inner lead at the second surface , , 

shown in FIG. 6 ;d) . 

The etching method in which the ecchi.-.g process is 
conducted at two separate steps, respectively, as m that 
cf FI3s. 12 end 12, is generally called a "twc-step etching 
method". This etching method is acvantacecs in that a 
desired fineness can be obtained. The etching method used 
to fabricate the lead frame 13IA cf the first embodiment 
shewn in FIG. 5 evolves the tve-step etching method and 
--he method for forming a desired shape cf each lead frame 
portion while reducing the thickness of each pattern 
formed. m particular, the etching method makes it 
possible to achieve a desired fineness. In accordance with 
the method illustrated in FIGs. 11 and 12, the fineness of 
the tip of each inner lead 13IA formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
oorresponding to a lead width Wl of 100 Dm and a tip 
pitch p of 0.15 mm, as shown in TIG. 11(e). In the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl .of 70 Dm, it is possible to form inner le^c 

having a fineness corresponding to an inner lead z ■' - 

0.12 ..xt.. Of course, it may be possible to ft™ inner 
having a further reduced tip pitch by adjustir.c tne r _ £ - 
t hi ckr.es s t and the lead width Wl That is to sa w i 
inner lead tip pitch p up to 0.08 r~,, a blank thickness 
to 25 Dm , and a lead width Wl up to AO Ct. can ze 
obtained. 

In the case where twisting of the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9(c) (<). 
Then, the connecting member 1319 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) { -f ) are cut to 
obtain the lead frame having the contour shown in FIG. 



SflSO v) 



28 



5(a) ' 3 reiRf0rCl - a pc:v:, ice s «. 

oenera:: y used, as snow, r: -. ?; = J , /X) ^ _ 

connecting menbe, 2313 is cas cf: - by =; § ^ ~ 

obtain, .the contour shewn r-- 5 . = .. D . # £ se _._ 

"vice is mounted or. the l«ao : -_- £ - e ..... _ a ..._[~_~ 
remfcrcin: tape attached theretn. Also, the :,c,.-.te 
semiconductor device is encapsulated w-.tr. s ..... 

condition where the lead frerr.- --- e .. 

■ cS tne taoe. -•■« 

:in« E11-E12 illustrates a cut per:---. 

The tip of the i.-.-er lead 111 = -- -w. - 

-eco : ra.-.e usee" 

in th. s^cc-.ductor device =; : , ls ; , rs . .^.^ ftjs ^ 
««»-..«!*,.! „ eFe 5s s; . =wr ;s _ ^ ^ 

131.-. has £.n etched f 1 = - s , . r „_ 

s... c .e :second surface) 23iAb 

which is substantially fiat a-" u 

y - e - •— — e.e.ore has a width wi 

slightly greater than :he wid=h w . =f ^ c?pcsi;e 

The widths Wl and K2 (abo— n-,. 

°°" ---- us, » e-e nsore than the 

width W at the central portion of the tips when viewed in 
th. direction of the inner lead thinness. Thus, the tip 
Of the inner lead has a cross-sectional shape having 
opposite wide surfaces. To this end. although either o* 
— opposite surfaces of the :: ? 131A can be easily 
electrically connected to a semiconductor device ,not 
shown, by a w ire 2 20A or 1209, this e.bodi.ent illustrates 
the use of the etched flat surface for wire-bonding as 
show, in PIC. neon.,. ln riG. 13. a reference numeral 
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131Ab depicts an etched flat surface, 131Aa a surfcre :: = 
lead frame blank, and 12IA and 1215, respectively, * pla-e= 
portion. In the case of 1- 13. 12*3; ; a;, there has 
particularly excellent in wire-bcncinc prcpercy, rera.se 
the etched flat surface does r.ct have rouchr.ess. r ~ - 
13 shows that the tip 12215 c: the inner lead cf tr.e 

lead frame fabricated according to the process illustrated 
in TIG. 14 is wire-bonded to a ser.iccnoucccr device. In 
this case, however, both the ccpcsite surfaces cf the tio 
1221B cf the inner lead are flat, but have a wiuch smaller 
than that in a direction cf the inner lead thickness. In 
additicn to this, as both the ccpcsite surfaces cf the tip 
13313 is formed of surfaces of the lead frame biank, these 
surfaces have an inferior wire-bending property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. i3(~) shews that the inner lead tip 
1322C or 1331D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13 (- ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13( — )(a) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resin-encapsulated 



semiconductor device in accordance 



: i r s ■ 



embodiment of the present invention descried 
hereinafter. r:C-s. 2(a) through 2:e> are :::!s-.«::;:- 4 : 
views cf the modified example cf the res i.-.-e.-.rac - 
semiconductor device in accrrcar.ee w;cn :.-e *• - s * 
embodiment cf the present invention. The semiconductor 
device of the modified example es shown, in FIG. 3;a), is 
different from that of the first embodiment in that a 
position of 'the die pad 125 is zr.zr.ze~. that is, the die 
pad 135 is exposed to the outside. =y -_h e fazz zkaz the 
dee pad 125 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified example 
as shown in FIG. 3(b), because the die pad 135 is exposed 
to the outside, the heat dissipation property is improved 
as compared ;o the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3(a) and the modified exar.cle 

shown m riG. 3(b), wherein the semi -spherical solders ar- 

net used, and instead, the . rep surfaces c: -.re • 

columns are directly used as the terminal o--- --- ... 

, «s . . t r t? c v 

an entire manufacturing procedure can, be sirplif :e = . 

a resin-encapsulated semiconductor device : - 
eccordar.ee with a second embodiment cf the resent 
invention will be described. r:G . <(a) fl ""^ 

sectional view of resin-encapsulated semiconductor 

"vice in accordance with the second embodiment of the 
Present invention, TIG. < (b) is . cross-sectional view 
illustrating inner leads, taken along the line A3-A4 cf 
-G. and F16 . <{c) , s a =ross _ sectioral 

illustrating a terminal column, taken along the line 33-34 

C= * TZZ - <ia) - Because an outer appearance of the 

semiconductor de v>' r« - •- _ 

oev.ee of .ne second embodiment is 

substantially the same as that of the f ir „ embodiment, it 
is not illustrated in the drawings. In riGr 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 w ires , 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface. 233 terminal 
columns, 233A terminal portions, 2333 side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. In the semiconductor device of 
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his 
t.-.e 



this second embodiment;, -he * 

' - ne - €cC ; «« 230 does no: have 
die pad, the semiconduct . 

- <i« is fastened - 

inner leads 231 oy the reinfcrcir.c -a,- e -e- 

* .-».i..e. taps g . 

zr.e semiconductor chip 210 is elettricaliv 
electrodes (pads, 2U to the sett,, . . J s ]\ e \] ^ .V !! 
innSr iea " 231 b >- — 5 » = • Also, in the -a«a - 
second embodiment, similarly to the first embodiment, 

electrical connection between -•->» 

e.r. -estn-encapsjlated 
semiconductor device 200 of this «-^-.-^ r - 

--o>_.nent anc an externa i 

circuit is achieved by .-rou.-.t i.-.c - w .he -es'— « — 

semiconductor device 20C via -. — ..„., 

— - .ermioal portions 233A 

eecn beinc -ace of a ser -• -so---- -> • 

a. solder/ QR a prin . ed 

circuit substrate, with the te--r-^ — 

-e.m... c . portions 233A located 
on the top surfaces 223S c-" , 

e - s ^inal columns 233, 

respectively. 

In addition, the ser-" s • 

or oev 1C e of this second 

emoootment does not have a d-e -ad a « 

o-e ,,c as snown in FIGs. 10(a) 

«.vic. of thi , ,^o diTOn: L ., in , the leM frM> -. 23oA 

». »h.p.d by etcni „, prec „ s ls subjI>ntisUy 

« t*« of «„. «„« fB * odi „ n: „ Mle in 

«s« of = „. flr „ ^.t, :, e w lt . bo „ ai „, pioc „ s .„„ 
".in .».. P . ul . tln , process a . e p>rfetMd ^ a ^ 

wherein -.„. se., ; co„o u = t o.- cMp i s f., t . nM to th , 
Led., in the ease of t „. „ cond embodimen[ , ^ ^ 
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bonding process and re -- - 

rar , * - e --'S process 

io a , m . „ herei , ;he . _^ ... ; 

:es-^ s ..... " ~"" ? : * 



: " :ene - ccgether with t;.e 



2ea=s -j- 



. - -y :.-.s 

-~r.g fastener tape 270. A; , s# . h- 

fc- ...„ " r - c " r =- c - c 

- ecessary pcr: ,,, s ^ ^ _ 

;:::"' ? ?rocess after — — — , p»c7™ 

:e " fr — 230 •» shewn i., r:G . :o . a) . 

' 1 ' ' »ne contour as c-~ v -, 
ocrair.ed. A - this tine -k 

, as ._ ««vneion.l reinforcing 

e. tape 2,0 (the po lylaid . =£?e) „ 

— s a ,,f,c, g , a „ loa u : e r 

««. 5,., through S^are crcss-sectiona. view$ 
— wstratir.g modified exano'es o' -s. 

# u P " eS °- ~ ne semiconductor device 

°- =he second embodiment. The S e„i cn „H 

-ne semiconductor device as 
shown in FIG. 5(a, is different Tom rh ^ 
„ , enc " rom th * semiconductor 

device of the second embodiment, in that the surface of the 
semiconductor chip thereof which has the electrodes is 

directed downward. The modified examn^c 

fl exam P^es as shown in FIGs. 

5(b) and 5(c), illu.cr.,- 

-Hustrate semaconductor devices which are 
obtained by modifyina tho e 

the ^conductor devices of the 
second embodiment and the modified examm* , . 

• ea ex ample as shown in FIG. 
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5(a,, wherein Che semi-spherical ^ ^ 

instead, -.he top surfaces cf -.he :er.T.-- s - 

erectly usee as the terminal portion*. - ' . ' 

cecsuse a protective frame '« -~- 

-s ..c. uses s.-.c t-- .... 

surfaces 1135 of the -e— 

- = --.?-s Z23 are e:,= csec - 
= -e outside, a checking operatic.-, by a test, 
easily performed. 

»v«. in .cco.-d.nc, „ ith . ..., lr; = , 

i--,,..-,. ; =., u Ses=r;ied ^ <!4j ^ ^ - • 

sectional view of ' t~e 

-"..-.-encapsulated semiconductor 
-evice of -he ----- P ~ ... 

" •- e "-«--. r:s. _« {bJ i§ £ cross _ 

sectional view illustrating 

-ng .....e. .eacs, taken along the 
-tne A5-A6 of FIG. 6(a), a-" • 

»••- ----- 6,c) :s a cross-sectional 

illustrating a terminal column, taken alono the Une 

55 " 55 ?2G ' 3e «- « appearance of the 

semiconductor device of -.he - hi ^ 

--..s .hira embodiment is 

substantially the same as that o* -»,. *< 

°' th * f i"t embodiment, it 
is not illustrated in the draWnos i n r-~ . 

• s * ln 6* the drawing 

reference numeral 300 represents a semiconductor device 
310 a semiconductor chip, 312 bumps, 330 a lead frame, 33! 

inner leads, 331Aa a first suz'ace »nw 

sur.ace, 331Ab a second surface, 

331Ac a third surface 33-. ih » * 

-ace, 33iAd a fourth surface, 333 terminal 

columns, 333A terminal portio-s 333b 

F«-wao..s, j^3B side surfaces, 333s 

top surfaces, 340 a ro«<r. 

a resin encapsulate, and 350 a 
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reinforcing fastener lape -s» 

^Pe- 4 a .he semiconductor deviz- 

= third embodiment, the semiconductor chic 3: ; s 

fastened to the second surfaces 331Ac - -k. .' 

. - -:..-.sr leacs 

--- =y.t.,e bumps 311 thereby tc be electrical:-, 

^ the second surfaces 33!Ab. The . lead frame 13: s . s 
contour as shown in FIGs. 10(a) and I0;t: t wh.ch :s f~^ed 
by the. etching process of FIG. n. - s ... 

both „„ .„„ K2A [about .ct'o,,"..'.^ 

W1= *" =- £ center Dortic- ' n - - 

- -~e.. c ..-..ccness-wise direction. 

^ re the fact that the second surfaces 331Ab of the inner 

-"=s 521 is depressed toward the inside c- f e , • 

w..e ...ner leads 

«n c, cotainaO. A:so . ufen ;he ^ ^ 

»« lr.-« m .... . ltesrle . lIy csna>c:e<j ^ 

a.*tcc.-.=occor chip v ia bu „ ?s . „ Jy eeanMtl8n . ^ ^ 
•c====:i S , ea ahown in r I3 . : J( o, lw . r<1Iti! . r . in ^ 

•nd a.cono a^ocicanta. th . . lwrl ^ 1 to „„ ection 

th. r..in-.n«.p. u l. t . d aan.iconduc-.or d a» ic . 30 0 of thi, 
aabo dim .„t .„ a an circui; ^ ichievM ^ 

the r.ain-«„capacl.r. d S an,ic,„ duC to.- Oavic. 300 via th . 
«.«-»! portion, ■„» .. ch bei „ g mad . of , $eml . spheticai 
ao ld . r . e „ , printed circuit substrate _ uith ^ 

Portion. 333A iocatao on th. top surfaC aa ., th. t . rminaJ 
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columns 333, respectively. 

In addition, unlike the semiconductor device :: - 

first embodiment, the semiconductor dsvice cf : - ■ s 

embodiment uses a lead frame which is shaped by the etc- - 

process =s shown in FIG . 12. However, the -ar.ufac- 

method of the semiconductor device of this emdodime- - •* 
substantially the same as that of the first embed imer.t 
except that, while in the. case cf the first embodiment, the 
wire bonding process and resin encapsulating process are 
performed in a state wherein the semiconductor chip - s 
fastened to the inner leads, in the case cf this third 
embodiment. the wire bending process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. : n the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions, Because the protective '™ . c 

" fc - e " :e -s r.ot usee ar.r t 

side surfaces 3333 cf th* — 

-n. .e c . coiu-r.s 333 are exres 

to the out^ioe, a checking operation by a :eS t, e-- 

easily performed. 

Hereinafter, a resir.-en-aos- • 

Peser: invention uiu b, described. „ 8 . ., . 

sectional view of the -»s< „ e . 

e... e ?s Ui a:ed se.ticonduct- 

cevice of the fourth embeci.-.er.t, r-« . 

<(o - -s a cress 

sectional view illustratins — > a ~« --• 

- ea - s ' -5 Ken along --, 

line A7-A8 of FIG. 7(a), and "IS. 7 (-) •• s 

view illustrating a terxirai --• 

:£Ken alone 



■ he line 



»'-" of riG. 7,b,. Because an outer appearance of . h . 

semiconductor device of the this fourth encoding is 

substantially the same as that of -re "-«- » m K •• 

- re Sw embociment , it 

is net illustrated in the drawir.es. r IG 7 . K . 

-n . ig. the Drawing 

reference numer.l . <00 represent . semiconductor device. 
<1° . semiconductor chip, „, pads , <30 ,. lfi(J ^ ^ 
inner ae.de, OlA. . first .urf.ee. OlAb . second surt.ee. 
O«o . third .urf.ee, )3! Ad . fourth surf.ee. < 33 terming 
eoiumn.. ,33A t.rmin.i portions. < 333 side surfsces , <33s 
top surf.ces. U0 . «sin enc.psul.te. end «70 insui.tin, 
•dhe.ive. In :he semiconductor device of this fourth 
embodiment, on, surf.ee of the semiconductor chip , 10 eB 
which the pads „, , re dlsposea f4stenM [o sec£>nd 
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surfaces 431Ab of the inner leads 431 by the t.,s,l. 
adhesive 470, and the pads All and the first su--- g ~«« 
of the .r.ner leads 431 are elec.r.cally ccr.r.ecteo ,--.h. 
other by wires 420. The semi conductor device cf 
fourth embodiment uses the same lead. frame which 1S - Si 
the third embodiment , which has the contour as shcw- 
."3. 10(a) and 10(b). Also, in the case cf this fc. 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between -.he res 
encapsulated semiconductor device 400 of this embodic 
end an external circuit is achieved by mounting the res 
encapsulated semiconductor device 400 via the term< ■ 
portions 433A each being ,ace of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal colun 
<23, respectively. 

FIG. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the pr'esent invention. : 
the modified example of the semiconductor device as show 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no; 
used and the side surfaces 433B of the terminal columns 43: 
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exposed to .he outside, a chec=— OD 
•-c can be easily performed. ' ' e " C " i0n " ' 

.-TTZZ7S OF THE INVENTION j 

7h ~ - Drese "- invention provides a - e o 

, c _ . " " e:) "=.-s'j:o:*- 

-— sa °-=tor device emoioy^c -•' 

^ , eo .ead 

--"-*• w " i=h i« capable of mee--~ - • 

c e ce-ar.d for -~. e 

-•-.creased terminal number. Further-— e 

encapsulated semiconductor devi- e 

- e -•• scccrdance with 

-"'•■e:.:-'c- _ _ s 

c. -oes not reoui-^ £ 

-•-„ • " "5 °- bendi.-c 

cm oars as in the case of usi~ a .... - 

" £ ~ ec= havino 

ecds shown in f:«: • * - . 

. _s £ resul . sf _ 

■ M PSU2 " M ..-*«,*:„„ a . vie . aoes no V h - ' 

o-cb- o: have a 
w tnat the outer leads ar- k... a 

-5 associated w-h cool, • " 

w..n coplanaritv. : r . .. 

" a " =- to these 

ice has 



^vantages, the resin-encapsulated o,d 

G - e — conouctor device - 
^ snortened interconnection ,.„,-.. . s 

' whereby the semiconductor devic« can be h 

parasitic capacity and , ' 
,0 time . CUy ' d '» • transfer delay 
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